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CALCULATORS MUST NOT BE USED

1. Consider the table below which shows how the prime number algorithm has produced the
11th prime p11 = 31. In the table, k is the “count”, i is the possible prime, j is a possible
divisor of i and l is the smallest odd divisor (> 1) of i.

(a) How many extra rows need to be completed to find the next prime p12?
[Hint : it will help if you answer the next part of the question first.]

(2)

(b) Complete the next five rows of the table.

k i j j | i l i = l pk

11 31 3 F
5 F
...

...
29 F
31 T 31 T 31

(3)

(c) What is p12?

(1)



MATH2111 Class Exercise 6 (continued)

2. The table below is designed to enable the movement of discs to be recorded, during the
solution to the Towers of Hanoi puzzle for three poles. The first row shows the initial stage
of the puzzle for the case where the number of discs is n = 3. In this case the large disc is dl,
the medium-size disc is dm and the small disc is ds.

(a) Complete the table for the case of 3 discs.

Stage
Positions of Discs

Pole 1 Pole 2 Pole 3

0
ds

dm

dl

— —

(3)

(b) Suppose instead that we have 4 discs (n = 4). To solve the puzzle in the least number
of steps, where should the smallest disc be placed in the first move?

(1)


